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E\ YRUWH[ VKHGGLQJ DURXQG FROXPQV WKH ODUJHYROXPH SRQWRRQV EHQHDWK WKH FROXPQV DUH DOVR ? ?
UHVSRQVLEOHIRU WKHZDNHLQWHUIHUHQFH LPSO\LQJDQRQQHJOLJLEOHLQIOXHQFHRQ9,0EHKDYLRU$Q ? ?
H[SHULPHQWDO VWXG\ DQG WKUHHGLPHQVLRQDO QXPHULFDO VLPXODWLRQVZHUHSHUIRUPHG WR DQDO\]H WKH ? ?
SRQWRRQHIIHFWRQWKH9,0RIWZRVHPLVXEPHUVLEOHVDQGDIRXUFROXPQVWUXFWXUH7KHQXPHULFDO ? ?
UHVXOWV DFTXLUHG XVLQJ 'HWDFKHG (GG\ 6LPXODWLRQ '(6 DUH LQ JRRG DJUHHPHQW ZLWK WKH ? ?















7KH VHPLVXEPHUVLEOH SODWIRUP LV RQH RI WKH PRVW UHOLDEOH DQG FRVW HIIHFWLYH VWUXFWXUHV IRU ?
RIIVKRUHRLODQGJDVH[SORUDWLRQLQGHHSZDWHU'HHSGUDIWVHPLVXEPHUVLEOH''6FRQFHSWVDUH ? ?
NQRZQ IRU WKHLU LPSURYHG YHUWLFDO PRWLRQ FKDUDFWHULVWLFV FRPSDUHG WR FRQYHQWLRQDO VHPL ? ?
VXEPHUVLEOHV LQ ZDYH HQYLURQPHQWV RZLQJ WR WKH UHGXFHG ZDYH H[FLWLQJ IRUFHV DFWLQJ RQ WKH ? ?
SRQWRRQVWUXFWXUHDQGLQFUHDVHGKHDYHQDWXUDOSHULRG+RZHYHUVLJQLILFDQWYRUWH[LQGXFHGPRWLRQ ? ?










WKH9,0SHUIRUPDQFHRIDVSDUSODWIRUP7KLV LQIOXHQFH LVGLUHFWO\UHODWHG WR WKHSRVLWLRQRI WKH ?
DSSHQGDJHV IDLUOHDGV DQG FKDLQV RQ WKH KXOO YDQ 'LMN HW DO  DQG ,UDQL DQG )LQQ  ?
UHSRUWHGWKDWZDYHVKDYHDOVRHIIHFWRQ9,0RIDVSDU,QWKHVDPHVHQVH)LQQLJDQHWDO ?













7KH JHRPHWU\ RI VHPLVXEPHUVLEOHV LH PXOWLFROXPQ DQG PXOWLSRQWRRQ LPSOLHV D PRUH ? ?
FRPSOH[9,0SKHQRPHQRQWKDQWKDWRIVLQJOHF\OLQGULFDOVWUXFWXUHVVXFKDVVSDUDQGPRQRFROXPQ ? ?













5LMNHQ DQG /HYHUHWWH  H[SHULPHQWDOO\ LQYHVWLJDWHG WKH 9,0 UHVSRQVHV RI D ''6 LQ WKH ?









WKH 9,0 SHUIRUPDQFH RI D VHPLVXEPHUVLEOH WKURXJK &)' DQDO\VLV DQG VWDWHG WKDW WKH WZR ? ?
GLPHQVLRQDO 'QXPHULFDOVLPXODWLRQIDLOHG WRDFFXUDWHO\PRGHO WKH9,0UHVSRQVH7DQHWDO ? ?
GLVFXVVHGLQGHWDLOWKHQXPHULFDOPHWKRGRORJ\IRU9,0VWXG\RIDPXOWLFROXPQIORDWHUDQG ? ?







WKH DOWHUQDWLQJ HGGLHVRU YRUWLFHV VKHG GRZQVWUHDP IURP RQH VLGH WR WKH RWKHURI HDFKSODWIRUP ?
FROXPQ 7KXV WKH IORZ LQWHUIHUHQFH RI PXOWLF\OLQGHU DUUD\V LV YLWDO LQ XQGHUVWDQGLQJ WKH 9,0 ?

























1RPHQFODWXUH ? ܣ௣ VXEPHUJHGSURMHFWHGDUHD ? ܣ௫ PRWLRQDPSOLWXGHLQWKHLQOLQHGLUHFWLRQ ? ܣ௬ PRWLRQDPSOLWXGHLQWKHWUDQVYHUVHGLUHFWLRQ ? ? ܣ௬௔௪ \DZPRWLRQDPSOLWXGH ? ?
B KXOOZLGWK ? ?
C VWUXFWXUDOGDPSLQJFRHIILFLHQW ? ? ܥ஽ GUDJIRUFHFRHIILFLHQW ? ? ܥҧ஽ DYHUDJHGUDJIRUFHFRHIILFLHQW ? ? ܥ௅ OLIWIRUFHFRHIILFLHQW ? ? ܥ௅௥௠௦ URRWPHDQVTXDUHYDOXHRIWKHOLIWIRUFHFRHIILFLHQW ? ?
D SURMHFWHGZLGWKRIWKHFROXPQ ? ?
଴݂ QDWXUDOIUHTXHQF\LQWKHWUDQVYHUVHGLUHFWLRQLQFDOPZDWHU ? ?
଴݂௬ QDWXUDOIUHTXHQF\RI\DZPRWLRQLQFDOPZDWHU ? ? ܨ௫ K\GURG\QDPLFIRUFHDFWLQJRQWKHSODWIRUPLQWKHLQOLQHGLUHFWLRQRUGUDJIRUFH ? ? ܨ௬ K\GURG\QDPLFIRUFHDFWLQJRQWKHSODWIRUPLQWKHWUDQVYHUVHGLUHFWLRQRUOLIWIRUFH ? ?










S FHQWHUWRFHQWHUFROXPQVSDFLQJ ? ? ܵݐ 6WURXKDOQXPEHU ? ?
T GUDIW ? ?
଴ܶ QDWXUDOSHULRGLQWKHWUDQVYHUVHGLUHFWLRQLQFDOPZDWHU ? ?
଴ܶ௬ QDWXUDOSHULRGRI\DZPRWLRQLQFDOPZDWHU ? ? ܷ FXUUHQWYHORFLW\ ? ?
௥ܷ UHGXFHGYHORFLW\ ? ?
¨ SODWIRUPGLVSODFHPHQW ? ? οݐ WLPHVWHS ? ? οݕ GLVWDQFHRIWKHILUVWQRGHDZD\IURPWKHKXOOVXUIDFH ? ?
Į FXUUHQWLQFLGHQFHDQJOH ? ? ߩ IOXLGGHQVLW\ ? ?


ݑכ ZDOOIULFWLRQYHORFLW\ ? ߥ NLQHPDWLFYLVFRVLW\FRHIILFLHQW ? ݕା QRQGLPHQVLRQDOGLVWDQFHRIWKHILUVWQRGHDZD\IURPWKHKXOOVXUIDFH ?
 ([SHULPHQWDODUUDQJHPHQW ?














&ROXPQZLGWKL P  
&ROXPQUDGLXV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 P  
3RQWRRQZLGWK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
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3RQWRRQUDGLXV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 P  
,PPHUVHGFROXPQKHLJKWDERYHWKHSRQWRRQH P  
3RQWRRQKHLJKWP P  
'UDIWT=H + P P  
&HQWHUWRFHQWHUFROXPQVSDFLQJS P  





















0DVVm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'LVSODFHPHQW¨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 ሺܣ ܮΤ ሻ௡௢௠௜௡௔௟ ൌ ξʹ כ ݏݐ݀Ǥ ݀݁ݒ ሺܣሻ ܮΤ   ?
ZKHUHAGHQRWHVWKHPRWLRQDPSOLWXGH ?
,Q WKH H[SHULPHQW WKH WRWDO K\GURG\QDPLF IRUFHV ZHUH GHULYHG IURP WKH IROORZLQJ PRWLRQ ? ?
HTXDWLRQVIRUDSODWIRUPZLWKOLQHDUVSULQJVDQGGDPSLQJLQWZRXQFRXSOHGGHJUHHRIIUHHGRPDV ? ?
6DUSND\D ? ?
 ݉ ሷܺሺݐሻ ൅ ܥ ሶܺ ሺݐሻ ൅ ܭ௫ܺሺݐሻ ൌ ܨ௫ሺݐሻ  ? ?
 ݉ ሷܻ ሺݐሻ ൅ ܥ ሶܻ ሺݐሻ ൅ ܭ௬ܻሺݐሻ ൌ ܨ௬ሺݐሻ  ? ?
ZKHUHmLVWKHSODWIRUPPDVVCLVWKHVWUXFWXUDOGDPSLQJFRHIILFLHQW ܭ௫ DQG ܭ௬ UHSUHVHQWWKH ? ?










7KH K\GURG\QDPLF IRUFHV LQ WKH LQOLQH DQG WUDQVYHUVH GLUHFWLRQV DUH UHSUHVHQWHG LQ WKH QRQ ?
GLPHQVLRQDOIRUPQDPHO\WKHGUDJFRHIILFLHQW ܥ஽DQGWKHOLIWFRHIILFLHQW ܥ௅UHVSHFWLYHO\ ?
 ܥ஽ሺݐሻ ൌ ଶிೣ ሺ௧ሻఘ஺೛௎మ  ?
 ܥ௅ሺݐሻ ൌ ଶி೤ሺ௧ሻఘ஺೛௎మ  ?
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
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LQ ERWK KDUGZDUH DQG VRIWZDUH 3UHYLRXV XVHV RI &)' LQ VSDU 9,0 SUHGLFWLRQV KDYH VKRZQ ?
SURPLVLQJUHVXOWV%XLOGLQJRQWKLV'QXPHULFDOVLPXODWLRQVRQWKHIORZLQGXFHGPRWLRQRIVHPL ?
VXEPHUVLEOHVZHUHSHUIRUPHGIRUFRPSDULVRQDJDLQVWWKHH[SHULPHQWDOUHVXOWVDQGIRUPRUHGHWDLOHG ?
LQYHVWLJDWLRQ RQ WKH IOXLG SK\VLFV DVVRFLDWHG ZLWK 9,0 LQ WHUPV RI ZDNH FKDUDFWHULVWLFV DQG ?
LQWHUDFWLRQDQGYRUWH[G\QDPLFV ?
 1XPHULFDOPRGHODQGVLPXODWLRQVFKHPH ?
7KHQXPHULFDO VLPXODWLRQVZHUHFDUULHGRXWDW WKH VDPHPRGHO VFDOH UHJDUGOHVVRIJHRPHWULF ? ?







WKH PRWLRQ RI WKH VWUXFWXUH '\QDPLF )OXLG%RG\ ,QWHUDFWLRQ ')%, 5RWDWLRQ DQG 7UDQVODWLRQ ? ?
0RWLRQLVDSDUWLFXODUPRWLRQIHDWXUHRIWHQXVHGIRUEXWQRWUHVWULFWHGWRPDULQHDSSOLFDWLRQVWKH ? ?
URWDWLRQVRIZKLFKDUHH[SHFWHGWREHVPDOO7RVLPXODWHWKH9,0RIVHPLVXEPHUVLEOHV')%,ZDV ? ?







WXUEXOHQW HGGLHV 7KXV LW LV FULWLFDO WR UHVROYH WKH ODUJHVFDOH HGGLHV LQ WKH ZDNH RI VHPL ?
VXEPHUVLEOHV /HIHYUH HW DO  GLVFXVVHG WKH DSSOLFDELOLW\ RI XQVWHDG\ 5H\QROGV¶ $YHUDJHG ?
1DYLHU6WRNHV5$16DQG'HWDFKHG(GG\6LPXODWLRQ'(6WRWKHVSDU9,0DQGUHYHDOHGWKDW ?
WKH6SDODUW$OOPDUDV6$'(6WXUEXOHQFHPRGHOFDQSURYLGHYHU\JRRGSUHGLFWLRQLQDPSOLWXGH ?
YDOXHVDV WKRVH UHSRUWHG LQ WRZLQJ WHVWVZKLFKZHUHPXFKEHWWHU WKDQ WKRVHRISUHGLFWHGE\ WKH ?
6KHDU6WUHVV7UDQVSRUW667.2PHJDPRGHO,QHVVHQFHWKH6$'(6PRGHOWUHDWVWKHIORZDVD ? ?
5$16VLPXODWLRQLQWKHERXQGDU\OD\HUE\DSSO\LQJWKH6$PRGHODQGDVD/DUJH(GG\6LPXODWLRQ ? ?






































ZLWK IRXUPHVKHVDQG IRXU WLPHVWHSVZKHUH WKH UHODWLYHFKDQJH UHSUHVHQWV WKHYDULDWLRQRI WZR ?
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7RZLQJ WHVWV DQG QXPHULFDO VLPXODWLRQV RQ WKH WKUHH FRQILJXUDWLRQV KDYH EHHQ FDUULHG RXW WR ?
H[DPLQHWKHLQIOXHQFHRISRQWRRQVRQWKH9,0RI''6V ?
 5HVSRQVHLQWKHWUDQVYHUVHGLUHFWLRQ ?
)LJ  SUHVHQWV WKH UHVXOWV RI QRUPDOL]HG PRWLRQ DPSOLWXGHV LQ WKH WUDQVYHUVH GLUHFWLRQ IRU ?
GLIIHUHQWFRQILJXUDWLRQVREWDLQHGIURPWKHPRGHOWHVWVDQGVLPXODWLRQV,WFDQEHFOHDUO\VHHQWKDW ?





IRXUSRQWRRQVDQG WKH''6ZLWK WZRSRQWRRQV$VPDOOSHDNZLWK ܣ௬Ȁܮ QHDURFFXUV LQ WKH ? ?
UDQJH RI ͷ ൏ ௥ܷ ൏ ͺ IRU WKHVH WZR VHPLVXEPHUVLEOHV DQG WKH DPSOLWXGHV VOLJKWO\ LQFUHDVH DW ? ?




UDQJHͷ ൏ ௥ܷ ൏ ͺDVREVHUYHGDWDLQFLGHQFHDQGWKHQGHFUHDVHVKDUSO\WRDVWDEOHYDOXH7KLV ? ?
FRQILUPVWKHH[LVWHQFHRIDUHVRQDQWEHKDYLRUIRUWKH9,0RIVHPLVXEPHUVLEOHVDQGIRXUFROXPQ ? ?
VWUXFWXUHVIRUDUDQJHRIUHGXFHGYHORFLWLHVLHORFNLQVFHQDULR7KHODUJHVW9,0DPSOLWXGHVLQWKH ? ?
WUDQVYHUVHGLUHFWLRQZLWKYDOXHV ܣ௬ ܮ ؆ ͲǤͻΤ  DUHREVHUYHGIRUWKHIRXUFROXPQVWUXFWXUHDWD ? ?
LQFLGHQFH2QWKHRWKHUKDQGWKH''6ZLWKIRXUSRQWRRQVDQGWKH''6ZLWKWZRSRQWRRQVVKRZ ? ?

















ODUJHVWIOXFWXDWLQJOLIWIRUFHFRHIILFLHQWZLWKDYDOXHRIDSSUR[LPDWHO\RFFXUVDW ௥ܷ ؆ Ͷ IRU ? ?
WKH IRXUFROXPQ VWUXFWXUH ZKLFK FRUUHVSRQGV WR WKH PRVW VLJQLILFDQW PRWLRQ LQ WKH WUDQVYHUVH ? ?
GLUHFWLRQ,QFRPSDULVRQZLWKWKHIRXUSRQWRRQ''6WKH''6ZLWKWZRSRQWRRQVVKRZVDODUJHU ? ?
OLIWIRUFHIRUKLJKHU ௥ܷ  ௥ܷ ൒ ͺDQGFRQVHTXHQWO\LQGXFHVPRUHSURQRXQFHG9,0UHVSRQVHLQWKH ? ?































































7KH WLPH VFDOH LV DWPRGHO VFDOH DQG WKH LQLWLDO WUDQVLHQWGDWDKDVEHHQ UHPRYHG WRSURFHVV WKH ?
VWDWLVWLFV ?
,WFDQEHVHHQWKDWWKHPRWLRQVV\QFKURQL]HZLWKWKHOLIWIRUFHFRHIILFLHQWVIRUGLIIHUHQWUHGXFHG ?
YHORFLWLHV7KLV FRUURERUDWHV WKDW WKH IOXFWXDWLQJ WUDQVYHUVH OLIW IRUFH JRYHUQV WKH PRWLRQ LQ WKH ?
WUDQVYHUVH GLUHFWLRQ )RU ͷ ൏ ௥ܷ ൏ ͺ LH )LJ E DQG F WKH PRWLRQV VKRZ WKH ODUJHVW ? ?
DPSOLWXGHVZLWKZHOOGHILQHGRVFLOODWLRQ IUHTXHQFLHV$GGLWLRQDOO\ WKHGRPLQDQW IUHTXHQFLHV DUH ? ?
DURXQGWKHQDWXUDOIUHTXHQF\RIWUDQVYHUVHPRWLRQLQFDOPZDWHU ଴݂ZKLFKFRQILUPVWKHUHVRQDQFH ? ?
EHKDYLRUORFNLQIRUWKHWUDQVYHUVHPRWLRQLQWKLVUDQJHRIUHGXFHGYHORFLWLHV)LJDVKRZV ? ?
WKDW WKH WUDQVYHUVH UHVSRQVH SUHVHQWV D VPDOOHU PRWLRQ DPSOLWXGH ZLWK D GRPLQDQW RVFLOODWLRQ ? ?
IUHTXHQF\ IRU ௥ܷ ൌ ͶǤͲ͸ FRUUHVSRQGLQJ WR D UHJLRQ EHIRUH V\QFKURQL]DWLRQ LQ WKH WUDQVYHUVH ? ?
GLUHFWLRQ LH SUHORFNLQ VFHQDULR ,Q FRQWUDVW)LJ G VKRZV WKH WLPHKLVWRULHV DQG VSHFWUDO ? ?
DQDO\VLV IRU WKH SRVWORFNLQ VFHQDULR  ௥ܷ ൌ ͳʹǤͳ͵$W WKLV UHGXFHG YHORFLW\ WKH PRWLRQ LQ WKH ? ?
WUDQVYHUVHGLUHFWLRQGRHVQRWSUHVHQWDFKDUDFWHULVWLFSHULRGLFLW\LHQRREYLRXVVLQJOHRVFLOODWLRQ ? ?






























DQG WKH IRXUFROXPQ VWUXFWXUH ZLWK QR SRQWRRQV DUH VKRZQ LQ )LJV  DQG  UHVSHFWLYHO\ ?
6\QFKURQL]DWLRQUHJLRQVRIWKHWUDQVYHUVHPRWLRQDUHDOVRREVHUYHGIRUWKHVHWZRFRQILJXUDWLRQVDV ?
LGHQWLILHG LQ WKHFDVHRI WKH IRXUSRQWRRQ''6+RZHYHU ODUJHDPSOLWXGHPRWLRQVFRQFHQWUDWHG ?
DURXQGWKHUHVSHFWLYHWUDQVYHUVHQDWXUDOIUHTXHQFLHVFDQEHVHHQIRUWKH''6ZLWKWZRSRQWRRQVDW ? ?
௥ܷ ൌ ͵Ǥͻ͹ DQGIRUWKHIRXUFROXPQVWUXFWXUHDW ௥ܷ ൌ ͵ǤͻͻDVSUHVHQWHGLQ)LJVDDQGD ? ?
UHVSHFWLYHO\7KHUHVRQDQFHSKHQRPHQRQIRU WKHVH WZRFRQILJXUDWLRQVVHHPVWRRFFXUDWD ORZHU ? ?
UHGXFHGYHORFLW\LQFRPSDULVRQZLWKWKHIRXUSRQWRRQ''6LQGLFDWLQJWKDWWKHSUHVHQFHRISRQWRRQV ? ?
GHIHUV9,0EHKDYLRUXQWLOUHDFKLQJDKLJKUHGXFHGYHORFLW\0RUHRYHUWKHIRXUFROXPQVWUXFWXUH ? ?







































































(a) Ur = 4.06







































































(b) Ur = 5.08







































































(c) Ur = 6.58

























































































































































(a) Ur = 3.97







































































(b) Ur = 6.00







































































(c) Ur = 7.01







































































(d) Ur = 11.99







































































(a) Ur = 3.99




















































































WKH PRWLRQ DPSOLWXGHV LQ WKH LQOLQH GLUHFWLRQ WHQG WR LQFUHDVH VOLJKWO\ ZLWK WKH LQFUHDVH LQ WKH ? ?
UHGXFHGYHORFLW\DWDLQFLGHQFH7KHLQOLQHPRWLRQDPSOLWXGHDOVRSUHVHQWVDQXSZDUGWUHQGDWD ? ?
LQFLGHQFHEXWDODUJHUDPSOLWXGHRI ܣ௫Ȁܮ ൎ ͲǤʹ LQ ͸ ൏ ௥ܷ ൏ ͺ LVIRXQGIRUWKH''6ZLWK ? ?
WZRSRQWRRQVZKLFKPD\EHDWWULEXWHGWRWKHSUHVHQFHRIDV\PPHWULFSRQWRRQV ? ?







































































(c) Ur = 7.09














































































IRU WKH PRWLRQ LQ WKH LQOLQH GLUHFWLRQ DQG WKH GUDJ IRUFH FRHIILFLHQW RI WKH WKUHH GLIIHUHQW ?
FRQILJXUDWLRQVDWDLQFLGHQFHDUHSUHVHQWHGLQ)LJV,QFRPSDULVRQWRWKHUHVSRQVHLQWKH ?
WUDQVYHUVHGLUHFWLRQ WKHPRWLRQ LQ WKH LQOLQHGLUHFWLRQ LQYROYHVGLYHUVHFRPSRQHQWV DQG VKRZV ?
PRUHUDQGRPFKDUDFWHULVWLFV0RUHRYHUWKHLQOLQHFKDUDFWHULVWLFDPSOLWXGHVDUHUDWKHUVPDOORZLQJ ?
WRGUDJ IRUFHVRVFLOODWLQJ LQDQHJOLJLEO\VPDOO UDQJH+RZHYHU WKHG\QDPLFGUDJ IRUFHVPDLQO\ ?
RFFXUDURXQGIUHTXHQFLHVWZLFHWKRVHRIWKHUHVSHFWLYHOLIWIRUFHRVFLOODWLQJIUHTXHQFLHVHVSHFLDOO\ ? ?
IRUWKH''6ZLWKIRXUSRQWRRQVDQGWKHIRXUFROXPQVWUXFWXUHDW ௥ܷ ൏ ͳͲZKLFKDUHLQDFFRUGDQFH ? ?
ZLWK LQYHVWLJDWLRQV LQWR IORZ DURXQG F\OLQGULFDO VWUXFWXUHV VHH 6XPHU DQG )UHGV¡H  ,W LV ? ?
LPSRUWDQWWRKLJKOLJKWWKDWIRUWKH''6ZLWKWZRSRQWRRQVDW ௥ܷ ൏ ͳͲWKHLQOLQHPRWLRQVDQGWKH ? ?























































































































































































































































































































































































































































































































IRXUFROXPQVWUXFWXUH IRUDQGLQFLGHQFHVDUHVLPLODU LQERWK WUHQGVDQGYDOXHV UHDFKLQJ ? ?
WKHLUPD[LPDLQ ͷ ൏ ௥ܷ ൏ ͺ$VLPLODUWUHQGRI\DZPRWLRQZLWKVPDOOHUDPSOLWXGHVLVREVHUYHG ? ?
IRU WKH ''6 ZLWK WZR SRQWRRQV DW D LQFLGHQFH7KH \DZ DPSOLWXGHV RI WKH ''6 ZLWK IRXU ? ?








































































௥ܷ ൏ ͺ DUH SHULRGLF EXW OHVV UHJXODU LQ FRPSDULVRQ ZLWK WKH WUDQVYHUVH PRWLRQV7KH GRPLQDQW ?
IUHTXHQFLHV DUH DURXQG WKH UHVSHFWLYH QDWXUDO IUHTXHQFLHV RI WKH \DZ PRWLRQ  ଴݂௬ ZKLFK ?
FRUURERUDWHV WKH UHVRQDQFH EHKDYLRU IRU WKH \DZ PRWLRQ RI VHPLVXEPHUVLEOHV LQ WKLV UDQJH RI ?
UHGXFHGYHORFLWLHV,QFRQWUDVWWKHIRXUFROXPQVWUXFWXUHVKRZVPRUHSHULRGLF\DZUHVSRQVHZLWK ?













































































































DJUHHPHQW KDV EHHQ VKRZQ LQ WKH H[SHULPHQWDO DQG QXPHULFDO UHVXOWV RQO\ PRWLRQ WUDMHFWRULHV ?
REWDLQHGIURPPRGHOWHVWVDUHSUHVHQWHGLQWKLVVHFWLRQ ? ?
7KHUHDUHQRHLJKWVKDSHGWUDMHFWRULHVREVHUYHGDVWKRVHW\SLFDOO\SUHVHQWHGLQWKH9,0RIVSDU ? ?


































































































































































































DPSOLWXGHV LV REVHUYHG IRU DOO FRQILJXUDWLRQV 7KH IRXUFROXPQ VWUXFWXUH VKRZV WKH ODUJHVW ?
DPSOLWXGHV RI PRWLRQ LQ WKH WUDQVYHUVH GLUHFWLRQ DQG WKH WUDQVYHUVH UHVSRQVHV IRU WZR VHPL ?
VXEPHUVLEOHV DUH RI VLPLODU PDJQLWXGH +RZHYHU WKH LQOLQH UHVSRQVHV RI WKH ''6 ZLWK WZR ?
SRQWRRQVDUHPRUHVLJQLILFDQWLQWKLVUDQJHDQGWKHWUDMHFWRU\LVPRUHOLNHDFRFRRQ)LJ ?






DVSURQRXQFHGDVWKHWUDQVYHUVHFRPSRQHQWDW WKHKLJKHVW ௥ܷ WHVWHGIRUDOO WKUHHFRQILJXUDWLRQV ? ?
)RUWKHGHVLJQRIWKHVHPLVXEPHUVLEOHLWZRXOGEHSUXGHQWWRWDNHWKHLQOLQHDQGWUDQVYHUVHHIIHFWV ? ?





















(a) Ur = 4.06











(b) Ur = 5.08











(c) Ur = 6.58











(d) Ur = 12.13











(a) Ur = 3.97











(b) Ur = 6.00











(c) Ur = 7.01





















GLIILFXOW WRREWDLQH[SHULPHQWDOO\)ORZSDWWHUQVSOD\DYLWDO UROH LQ WKHEHKDYLRURI WKHSUHVVXUH ?
GLVWULEXWLRQ DURXQG VWUXFWXUHV HVSHFLDOO\ IRU WKH LQVWDQWDQHRXV IOXFWXDWLQJ SUHVVXUH 7KLV KDV D ?
VLJQLILFDQW HIIHFW RQ WKH FKDUDFWHULVWLFV RI IORZLQGXFHG IRUFHV ZKLFKJRYHUQ WKH9,0 RI VHPL ? ?















(a) Ur = 3.99











(b) Ur = 5.81











(c) Ur = 7.09






























FDVHV YRUWH[ VKHGGLQJ RFFXUV DURXQG WKH IDU FRUQHUV DZD\ IURP WKH FROXPQ FHQWHUOLQH DQG WKH ? ?
YRUWLFHVVKHGIURPWKHFROXPQVLQSKDVHWRJHWKHU0RUHRYHUWKHYRUWLFHVVKHGGLQJIURPWKHFROXPQV ? ?


































































































































































GHVLJQ IRU VSDUEDVHG LQVWDOODWLRQV ,Q 3URFHHGLQJV RI WKH 2IIVKRUH7HFKQRORJ\ &RQIHUHQFH ? ?
27&+RXVWRQ86$27& ? ?
,UDQL 0 )LQQ /  0RGHO WHVWLQJ IRU YRUWH[ LQGXFHG PRWLRQV RI VSDU SODWIRUPV ,Q ? ?
3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 2IIVKRUH 0HFKDQLFV DQG $UFWLF ? ?
(QJLQHHULQJ9DQFRXYHU%ULWLVK&ROXPELD&DQDGD20$( ? ?
,UDQL0)LQQ/,PSURYHGVWUDNHGHVLJQIRUYRUWH[LQGXFHGPRWLRQVRIVSDUSODWIRUPV,Q ? ?
3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 2IIVKRUH 0HFKDQLFV DQG $UFWLF ? ?
(QJLQHHULQJ+DONLGLNL*UHHFH20$( ? ?
.LP-:0DJHH$*XDQ.<+&)'VLPXODWLRQRIIORZLQGXFHGPRWLRQVRIDPXOWL ? ?















/HIHYUH & &RQVWDQWLQLGHV< .LP -: +HQQHNH 0 *RUGRQ 5 -DQJ + :X *  ? ?















5LMNHQ 2  ([DPLQLQJ WKH HIIHFWV RI VFDOH PDVV UDWLRV DQG FROXPQ VKDSHV RQ WKH YRUWH[ ?
LQGXFHGPRWLRQUHVSRQVHRIDVHPLVXEPHUVLEOHWKURXJK&)'DQDO\VHV,Q3URFHHGLQJVRIWKH ?
UG ,QWHUQDWLRQDO &RQIHUHQFH RQ 2FHDQ 2IIVKRUH DQG$UFWLF (QJLQHHULQJ 6DQ )UDQFLVFR ?
&DOLIRUQLD86$20$( ?
5LMNHQ2/HYHUHWWH6([SHULPHQWDOVWXG\LQWRYRUWH[LQGXFHGPRWLRQUHVSRQVHRIVHPL ?
VXEPHUVLEOHV ZLWK VTXDUH FROXPQV ,Q 3URFHHGLQJVRI WKH WK ,QWHUQDWLRQDO&RQIHUHQFHRQ ?
2IIVKRUH0HFKDQLFVDQG$UFWLF(QJLQHHULQJ(VWRULO3RUWXJDO20$( ?








()1  9,0 DQG ZDYHIUHTXHQF\ IDWLJXH GDPDJH DQDO\VLV IRU 6&5V FRQQHFWHG WR ? ?











7DQ -+& 0DJHH$ .LP -: 7HQJ<- =XNQL 1$  &)' 6LPXODWLRQ IRU 9RUWH[ ?
,QGXFHG 0RWLRQV RI D 0XOWL&ROXPQ )ORDWLQJ 3ODWIRUP ,Q 3URFHHGLQJV RI WKH QG ?
,QWHUQDWLRQDO &RQIHUHQFH RQ 2FHDQ 2IIVKRUH DQG $UFWLF (QJLQHHULQJ 1DQWHV )UDQFH ?
20$( ?
YDQ'LMN5579RRJW$)RXUFK\30LU]D67KHHIIHFWRIPRRULQJV\VWHPDQGVKHDUHG ?
FXUUHQWVRQYRUWH[ LQGXFHGPRWLRQVRI WUXVVVSDUV ,Q3URFHHGLQJVRI WKHQG,QWHUQDWLRQDO ? ?
&RQIHUHQFH RQ 2IIVKRUH 0HFKDQLFV DQG$UFWLF (QJLQHHULQJ &DQFXQ 0H[LFR 20$( ? ?
 ? ?
:DDOV2-3KDGNH$&%XOWHPD6)ORZ,QGXFHG0RWLRQVRQ0XOWL&ROXPQ)ORDWHUV,Q ? ?
3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 2IIVKRUH 0HFKDQLFV DQG $UFWLF ? ?
(QJLQHHULQJ6DQ)UDQFLVFR&DOLIRUQLD86$20$( ? ?
:DQJ<<DQJ-P/+Q&RPSXWDWLRQDOIOXLGG\QDPLFVDQGH[SHULPHQWDOVWXG\RI ? ?
ORFNLQ SKHQRPHQRQ LQ YRUWH[LQGXFHG PRWLRQV RI D FHOOWUXVV VSDU -RXUQDO RI 6KDQJKDL ? ?
-LDRWRQJ8QLYHUVLW\6FLHQFH ? ?
:DQJ<<DQJ-3HQJ7/X+6WUDNHGHVLJQDQG9,0VXSSUHVVLRQVWXG\RIDFHOOWUXVV ? ?
VSDU ,Q 3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 2FHDQ 2IIVKRUH DQG$UFWLF ? ?
(QJLQHHULQJ6KDQJKDL&KLQD20$( ? ?
<XQJ7:6DQGVWU|P5(6ORFXP67'LQJ-=/RNNHQ57$GYDQFHPHQWRIVSDU ? ?


9,9SUHGLFWLRQ,Q3URFHHGLQJVRIWKH2IIVKRUH7HFKQRORJ\&RQIHUHQFH27&+RXVWRQ ?
86$27& ?
=GUDYNRYLFK007KHHIIHFWVRILQWHUIHUHQFHEHWZHHQFLUFXODUF\OLQGHUVLQFURVVIORZ- ?
)OXLGV6WUXFW ?
